Blocking of human sperm-zona interaction by monoclonal antibodies to a glycoprotein family (ZP4) of porcine zona pellucida.
To study zona pellucida antigens involved in human fertilization, five monoclonal antibodies (MAbs)--2A1, 2G3, 4A2, 4E12, and 5H4--were produced to a glycoprotein family (ZP4) isolated from heat-solubilized porcine zonae pellucidae. Each MAb reacted not only with solubilized porcine zona glycoproteins but also with the glycoproteins deglycosylated by trifluoromethanesulfonic acid treatment. They also reacted with intact zonae pellucidae of porcine and human oocytes. Three (4A2, 4E12, and 5H4) of the five MAbs showed a significant blocking effect on human sperm binding and penetration of human zonae pellucidae. The 5H4 MAb showed a strong reaction with ZP4 and ZP1 glycoprotein families of porcine zonae pellucidae, and four other MAbs reacted more strongly with ZP3 than with ZP4. The reactivity of 5H4 with porcine zona glycoproteins was destroyed by chymotrypsin digestion, but the antigen epitope was resistant to proteolysis by trypsin and endoproteinase Lys-C. A peptide fragment reactive to 5H4 was isolated by reverse-phase HPLC from endoproteinase Lys-C-treated ZP4 glycoproteins, and its molecular mass was determined to be 7 kDa by SDS-PAGE. These results suggested that the antigen epitope corresponding to 5H4 is a good candidate for development of a contraceptive vaccine.